Blood digestion in the malaria mosquito Anopheles gambiae: molecular cloning and biochemical characterization of two inducible chymotrypsins.
The elucidation of digestive processes in the Anopheles gambiae gut leading to the utilization of the blood meal will result in a deeper understanding of the physiology of blood digestion and its impact on parasite-vector interactions. Accordingly, the identification of digestive serine proteases in A. gambiae has implications for the development of alternative strategies for the control of mosquito-borne diseases. We report here on the cDNA and genomic cloning and on the expression analysis of two closely related chymotrypsin genes, Anchym1 and Anchym2. Genomic cloning revealed that Anchym1 and Anchym2, which map on chromosomal division 25D, are clustered in tandem within 6 kb, both genes being interrupted by two short introns. After blood feeding, transcription of Anchym1 and Anchym2 is induced in the midgut epithelium, followed by secretion of the translated products into the midgut lumen where the Anchym1 and Anchym2 zymogens are activated by partial tryptic digestion. The amino-acid residues forming the substrate pocket of Anchym1 and Anchym2 suggested chymotryptic cleavage specificity. This was confirmed by mass spectrometry analysis and Edman degradation sequencing of proteolytic products generated by the recombinant, trypsin-activated Anchym1.